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WHAT IS CLAIME D IS ; 

optical microscope apparatus comprising 
illuminating me^s for emitting as illumination light a 

^ . 4 . 

convergent beam converging at a point in a space; a sample 

. i X . ^ . 

mounting table for mounting a sample in front of said 
converging point of illiMination light; and an objective 
lens disposed such that saic^dllumination light is incident 
thereon after light transmittecP^rough or reflected by said 
sample is once converged at said^^nverging point. 

2. An optical microscope af^aratus according to 
claim 1, wherein said objective lens is adapted to be focused 
on each of a diffraction image plane ^ orthogonal to an optical 
axis of said illumination^Tight , including said converging 



point, and said sample 

3. An optical microscope apparatus according to 
claim 2, further comprising a spatial i^lter, disposed at 
a position of said diffraction image plane, for selectively 
blocking a part of said illumination light transmitted 
through or reflected by said sample. 

4. An optical microscope apparatus according to 
claim 3, further comprising an adjusting mechanism adapted 
to arbitrarily change a distance between said diffraction 
image plane and said sample. 

5. An optical microscope apparatus according to 
claim 4, further comprising an adjusting mechanism for 
substantially aligning a direction of light transmitted 
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through said spatial filter and an optical axis of said 
objective lens with each other. 

6. An optical microscope apparatus according to 
claim 1, wherein said illumination light is monochromatic 
light . 

7 . An optical microscope apparatus according to 
claim 1, further comprising a polarizer disposed between 
said illuminating means and sample mounting table, and an 




analyzer disposed between said sample mounting table and 
eyepiece . 

8 . An optical ft^^roscope apparatus according to 
laim 7, wherein said po^xizer and said analyzer arey-^^.^-^^^l^^^ 
rotatable about an optical af^is of incident light/ ^ J 

9. An optical microscope apparatus according to v 
claim 1 , wherein said sample mounting table is rotatable ' 
about an optical axis of incident light. 

10. An optical microscope apparatus according to x 
claim 1 , wherein each of said polarizer and analyzer is a 
linearly polarizing device. ^ 

11. An optical microscope apparatus according to 
claim 1 , wherein one of said polarizer and analyzer is a 
circularly polarizing device, whereas the other is a linearly j ^Lj^ 
polarizing device. 

12. An optical microscope apparatus according to 



claim 7, wherein each of said polarizer and analyzer is a 
circularly polarizing device. 
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13. "^tf^^HOptical microscope apparatus according to 
claim 1 , wherein said'^^g^ctive lens is adapted to be focused 
on each of a diffraction image pl^t^eu^tOrthogonal to an optical 
axis of said illumination light, includirig'"§'ai4fc<^onverging/ 

..^g K jii rC 7==aT id ''"OC tixi^j^ 

14. An optical microscope apparatus according to 
claim 13, further comprising a spatial filter, disposed at 
a position of said diffraction image plane, for selectively 
blocking a part of said illumination light transmitted 
through or reflected by said sample. 

15. An optical microscope apparatus according to 
claim 14, further comprising an adjusting mechanism adapted 
to arbitrarily change a distance between said diffraction 
image plane and said sample. 

16 . An optical microscope apparatus according to 
claim 15, further comprising an adjusting mechanism for 
substantially aligning a direction of light transmitted 
through said spatial filter and an optical axis of said 
objective lens with each other. 

17. An optical microscope apparatus according to 
claim 16, wherein said illumination light is monochromatic 
light. 

18. An optical microscope apparatus according to 
claim 1, further comprising and a phase plate, disposed on 
a diffraction image plane, for causing direct light incident 
on and near said converging point or light incident on the 
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other region to shift its optical phase from one of being 
incident^ said diffraction image plane being orthogonal to 
an optical axis of said illumination light and including 
said converging point; wherein said illuminating means emits 
monochromatic light . 

19 • An optical microscope apparatus according to 
claim 18, wherein said illuminating means comprises a light 
source for emitting white light, and a monochromating device 
disposed behind said light source, 

20. An optical microscope apparatus according to 
claim 18, wherein said phase plate causes said direct light 
incident on and near said converging point and light incident 
on the other region to have respective optical phases 

different from each other by about 7t/2. 

21. An optical microscope apparatus according to 
claim 20, wherein said phase plate also has a function of 
attenuating an intensity of light incident on and near said 
converging point. 

22. An optical microscope apparatus according to 
claim 18 , wherein said objective lens is adapted to be focused 
on each of said diffraction image plane and said sample. 

23. An optical microscope apparatus according to 
claim 22, further comprising a spatial filter, disposed 
nearly at a position of said diffraction image plane, for 
selectively blocking a part of said illumination light 
transmitted through or reflected by said sample. 
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24. 



An optical microscope apparatus according to 



claim 23, further comprising an adjusting mechanism adapted 
to arbitrarily change a distance between said diffraction 
image plane and said sample. 

25. An optical microscope apparatus according to 
claim 24, further comprising an adjusting mechanism for 
substantially aligning a direction of light transmitted 
through said spatial filter and an optical axis of said 
objective lens with each other. 

26. An optical microscope apparatus according to 
claim 1, further comprising a linearly polarizing device 
disposed near said converging point on a diffraction image 
plane, orthogonal to an optical axis of said illumination 
light, including said converging point; and a linear 
polarization analyzer disposed between said diffraction 
image plane and eyepiece so as to be rotatable about an optical 
axis of the incident light. 

27. An optical microscope apparatus according to 
claim 26 , wherein said objective lens is adapted to be focused 
on each of said diffraction image plane and said sample. 

28. An optical microscope apparatus according to 
claim 27, further comprising a spatial filter, disposed 
nearly at a position of said diffraction image plane, for 
selectively blocking a part of said illumination light 
transmitted through or reflected by said sample. 



29. An optical microscope apparatus according to 



88 



^^^P01-0008-OOUS 

claim 28, further comprising an adjusting mechanism adapted 
to arbitrarily change a distance between said diffraction 
image plane and said sample. 

30. An optical microscope apparatus according to 
claim 29 f further comprising an adjusting mechanism for 
substantially aligning a direction of light transmitted 
through said spatial filter and an optical axis of said 
objective lens with each other. 

31. An optical microscope apparatus according to 
claim 30, wherein said illumination light is monochromatic 
light. 

32 . %,microscope observing method using an optical 
microscope apparatus comprising illuminating means for 
emitting as illumin^ion light a convergent beam converging 
at a point in a space ;%,^sample mounting table for mounting 
a sample in front of said xs;pnverging point of illumination 
light; an objective lens dispo^d such that said illumination 
light is incident thereon aftei^light transmitted through 

reflected by said sample is once converged at said 
onverging point; and a spatial f ilter , aasposed at a position 
of a diffraction image plane, for selec?l^vely blocking a 
part of said illumination light transmitted through or 
reflected by said sample, said diffraction imagetolane being 
orthogonal to an optical axis of said illuminatoN^ light 
and including said converging point; said objectives lens 
being adapted to be focused on each of said diffraction image 




89 



P01-0008-00US 




^ane and said sample; 

said method comprising the steps of focusing said 
objecti^se lens onto said diffraction image plane so as to 
observe a dr^fraction image of said sample formed on said 
5 diffraction image plane by said illumination light and 

adjusting said spatr^l filter such that only light from a 
desirable region of saia\dif fraction image is transmitted 
therethrough; and then foccKsing said objective lens onto 
P=l said sample so as to observe said sample with said light 

fjo transmitted through said spatialSfilter . 

33. A microscope observing inethod using an optical 
inS microscope apparatus comprising irLluminating means for 

f"^ emitting as illumination light a Convergent beam converging 

at a point in a space; a sampleymounting table for mounting 
'Is a sample in front of said converging point of illumination 

light; an objective lens disopsed such that said illumination 
light is incident thereonAfter light transmitted through 
or reflected by said sanfple is once converged at said 
converging point; a pc^arizer disposed between said 
20 illuminating means an^ sample mounting table; an analyzer 

disposed between saip sample mounting table and eyepiece; 
and a spatial f ilte^, disposed at a position of a diffraction 
image plane, for Selectively blocking a part of said 
illumination light transmitted through or reflected by said 
25 sample, said diffraction image plane being orthogonal to 

an optical a^dis of said illumination light and including 
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saWonverging point; said objective lens being adapted 
to beWused on each of said diffraction image plane and 
said sampsl^e; 

said n^hod comprising the steps of focusing said 
objective lens\to said diffraction image plane so as to 
observe a dif fractW image of said sample formed on said 
diffraction image pla^e by said illumination light and 
adjusting said spatial f^er such that only light from a 
desirable region of said diWaction image is transmitted 
therethrough; and then focus\a said objective lens onto \ 
said sample so as to observe sa\^ample with said light J 
transmitted through said spatial fi^;^er. ^ 

34 . A microscope observing method using an optical 
microscope apparatus comprising illuminating means for 
emitting as illumination light a monochromatic convergent 
beam converging at a point in a space; a sample mounting 
table for mounting a sample in front of said converging point 
of illumination light; an objective lens disposed such that 
said illumination light is incident thereon after light 
transmitted through or reflected by said sample is once 
converged at said converging point; a phase plate, disposed 
on a diffraction image plane, for causing light incident 
on and near said converging point or light incident on the 
other region to shift its optical phase from one of being 
incident, said diffraction image plane being orthogonal to 
an optical axis of said illumination light and including 
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said converging point; and a spatial filter, disposed at 
a position of a diffraction image plane, for selectively 
blocking a part of said illumination light transmitted 
through or reflected by said sample; said objective lens 
being adapted to be focused on each of said diffraction image 
plane and said sample; 

said method comprising the steps of focusing said 
objective lens onto said diffraction image plane so as to 
observe a diffraction image of said sample formed on said 
diffraction image plane by said illumination light and 
adjusting said spatial filter such that only light from a 
desirable region of said diffraction image is transmitted 
therethrough; and then focusing said objective lens onto 
said sample so as to observe said sample with said light 
transmitted through said spatial filter. 

35 . A microscope observing method using an optical 
microscope apparatus comprising illuminating means for 
emitting as illumination light a convergent beam converging 
at a point in a space; a sample mounting table for mounting 
a sample in front of said converging point of illumination 
light; an objective lens disposed such that said illumination 
light is incident thereon after light transmitted through 
or reflected by said sample is once converged at said 
converging point; a linearly polarizing device disposed near 
said converging point on a diffraction image plane, said 
diffraction image plane being orthogonal to an optical axis 
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of said illumination light and including said converging 
point; a linear polarization analyzer disposed between said 
diffraction image plane and eyepiece so as to be rotatable 
about an optical axis of said objective lens; and a spatial 
filter, disposed at a position of said diffraction image 
plane, for selectively blocking a part of said illumination 
light transmitted through or reflected by said sample; said 
objective lens being adapted to be focused on each of said 
diffraction image plane and said sample; 

said method comprising the steps of focusing said 
objective lens onto said diffraction image plane so as to 
observe a diffraction image of said sample formed on said 
diffraction image plane by said illumination light and 
adjusting said spatial filter such that only light from a 
desirable region of said diffraction image is transmitted 
therethrough; and then focusing said objective lens onto 
said sample so as to observe said sample with said light 
transmitted through said spatial filter. 

36. >^microscope observing method using an optical 
microscope apparatus comprising illuminating means for 
emitting as illumina^»t^on light a convergent beam converging 
at a point in a space; a s'^ple mounting table for mounting 
a sample in front of said com^rging point of illumination 
light; an objective lens disposed suqh that said illumination 
light is incident thereon after lighic^^^ansmitted through 
or reflected by said sample is once convefeoed at said 
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anverging point; and a spatial filter , disposed at a position 
of ^>^f fraction image plane, for selectively blocking a 
part of^^^d illumination light transmitted through or 
reflected by sH^ sample, said diffraction image plane being 
orthogonal to an o^fe4^al axis of said illumination light 
and including said conv^a^ng point; said objective lens\ 
being adapted to be focused onV^ of said diffraction image ^ 
plane and said sample; 

said method comprising the step of ch^^aing the position 
of converging point of illumination light in^&l^^^rection | 
of optical axis of said objective lens to adjust tliK size ' ^ 
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37 . A microscope observing method using optical 
microscope apparatus comprising illuminatingy^ans for 
emitting as illumination light a convergent b^m converging 
at a point in a space; a sample mounting t^le for mounting 
a sample in front of said converging p^t of illumination 
light; an objective lens disposed suclj^hat said illumination 
light is incident thereon after l^aght transmitted through 
or reflected by said sample iJ once converged at said 
converging point; a polariz^ disposed between said 



illuminating means and sample mounting table; an analyzer 
disposed between said sample mounting table and eyepiece; 
and a spatial filter, disposed at a position of a diffraction 
image plane, for s^ectively blocking a part of said 
illumination lig^ transmitted through or reflected by said 
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'^^ample, said diffraction image plane being orthogonal to 
an opbiqal axis of said illumination light and including 
said converg^^ia point ; said objective lens being adapted 
to be focused on e^bi^^f said diffraction image plane and 
said sample; 

said method comprising the st^^^jf changing the position 
of converging point of illumination lighfe**«i^the direction 
of optical axis of said objective lens to adjus*^*^he size 
©■i-d^f-er ^ Cibri ii tr a'ge-B— ^ 

38. A microscope observing method using an optical 
microscope apparatus comprising illuminating means for 
emitting as illumination light a monochromatic convergent 
beam converging at a point in a space; a sample mounting 
table for mounting a sample in front of said converging point 
of illumination light; an objective lens disposed such that 
said illumination light is incident thereon after light 
transmitted through or reflected by said sample is once 
converged at said converging point; a phase plate, disposed 
on a diffraction image plane, for causing light incident 
on and near said converging point or light incident on the 
other region to shift its optical phase from one of being 
incident, said diffraction image plane being orthogonal to 
an optical axis of said illumination light and including 
said converging point; and a spatial filter, disposed at 
a position of said diffraction image plane, for selectively 
blocking a part of said illumination light transmitted 
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through or reflected by said sample; said objective lens 
being adapted to be focused on each of said diffraction image 
plane and said sample; 

said method comprising the step of changing the position 
of converging point of illumination light in the direction 
of optical axis of said objective lens to adjust the size 
of diffraction image, 

39. A microscope observing method using an optical 
microscope apparatus comprising illuminating means for 
emitting as illumination light a convergent beam converging 
at a point in a space; a sample mounting table for mounting 
a sample in front of said converging point of illumination 
light; an objective lens disposed such that said illumination 
light is incident thereon after light transmitted through 
or reflected by said sample is once converged at said 
converging point; a linearly polarizing device disposed near 
said converging point on a diffraction image plane ^ said 
diffraction image plane being orthogonal to an optical axis 
of said illumination light and including said converging 
point; a linear polarization analyzer disposed between said 
diffraction image plane and eyepiece so as to be rotatable 
about an optical axis of said objective lens; and a spatial 
filter, disposed at a position of said diffraction image 
plane, for selectively blocking a part of said illumination 
light transmitted through or reflected by said sample; said 
objective lens being adapted to be focused on each of said 
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diffraction image plane and said sample; 

said method comprising the step of changing the position 
of converging point of illumination light in the direction 
of optical axis of said objective lens to adjust the size 
of diffraction image. 




